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ABSTRACT 
We describe a new method for query completion for Bollywood 
song search without using query logs. Since song titles in non-
English languages (Hindi in our case) are mostly present as 
Roman transliterations of the native script, both the queries and 
documents have a large number of valid variations. We address 
this problem by using a Roman to Hindi transliteration engine 
coupled with appropriate ranking and implementation strategies. 
Out of 100 test cases, our system could generate the correct 
suggestion for 91 queries. 

Categories and Subject Descriptors 
H.3.3 [Information Search and Retrieval]: Query Formulation 

General Terms 
Algorithms, Measurement, Experimentation 

Keywords 
Query completion, Transliteration, Song search, Query log 

1. INTRODUCTION 
Song titles and lyrics are one of the most popular categories for 
web-search. Songs in languages using non-Roman scripts, such as 
Hindi, Arabic and Bengali, pose a challenge as the titles and lyrics 
are commonly searched and retrieved in their Roman 
transliterations. In many cases, no standard transliterations exist 
leading to a number of valid spelling variations for each word [1]. 
For example, hai, hain, hey, he and hay could refer to the same 
Hindi word, leading to several variations of the Hindi song title 
“dil to pagal hai”. Since the other words in this title will also have 
quite a few commonly used Roman spellings, one ends up with a 
large number of possible variations for the song title. As the 
patterns and extent of variations in song titles are very different 
from usual spelling errors, IR techniques such as spelling 
correction, query suggestion and completion require specialized 
methods for these queries. 

Query completion helps users by suggesting appropriate complete 
queries based on partially typed strings. Modern search engines 
primarily rely on query logs for query completion [2,3]. The 
techniques are based on the premise that if a user has typed a 
partial query q’, then it is very likely that he/she is trying to 
formulate a query q which is one of the most frequent queries in 

the query log beginning with the string q’. The basic underlying 
assumption, i.e., popular queries of the past will also be searched 
commonly in the future, is valid for song search as well. However, 
it may not be a good idea to assume that q begins with the exact 
string q’ because there are so many variations in expressing the 
query (read song title) q that in the past the exact string might 
never have been encountered. Thus, a query log based query 
completion technique that is agnostic to spelling variations will 
require a huge amount of past queries on song titles to achieve an 
accuracy comparable to that for usual queries. 

In this work, we describe a new query completion technique for 
Bollywood1 song title search. The method does not use query 
logs, but only a list of song titles crawled from the Web. It uses a 
transliteration engine, Microsoft Indian Language Input Tool 
(MSILIT) [4], which generates possible Devanagari equivalents 
for an input string in Roman script. This allows the user to type in 
a Bollywood song title query in Roman script. While the user is 
typing, the system dynamically suggests up to 10 complete song 
titles that are most relevant for the partially typed query. For song 
search, our system outperforms the query completion feature of 
the most popular search engines, even though it does not have 
access to any query log. 

2. METHOD 
Given a partial query q’ = w1w2…wk, where w1, w2 etc. are Roman 
transliterations of Hindi words (wk could be a partially typed 
word), we first generate a list of candidate song titles that the user 
might be searching for, compute a relevance score of each song 
title against q’ and finally output the top 10 (or less) titles 
displayed in decreasing order of their relevance scores. 

2.1 Candidate Generation 
The candidate generation algorithm relies on the following two 
observations: (a) Even though the Roman transliterations of the 
titles have a large number of valid variations, in Devanagari script 
usually there is only one correct spelling for the titles (e.g., “िदल 
तो पागल है” for “dil/dhil to/toh pagal/paagal hai/hay/he”); (b) 
while searching for song titles, people usually start from the first 
word and type words in correct sequence. 

We use the MSILIT tool to generate up to 5 possible Devanagari 
variations of the wi’s. Let us denote these variations for wi as di

1, 
di

2… di
5. Next, we generate possible Devanagari transliterations 

of q’ by combining the variations of individual words (e.g.,  
d1

1d2
1…dk

1, d1
2d2

1…dk
1 and so on). Thus, we have at most 5k 

combinations. Since, in practice k is small (usually between 1 and 
3, because if the query completion system is able to output the 

                                                                 
1 Bollywood is the informal term popularly used for the Hindi-

language film industry based in Mumbai, India. (Wikipedia) 
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intended query, it does so within typing of the first 3 words), the 
number of combinations generated is of the order of few 
hundreds, and therefore, tractable. These Devanagari strings are 
then searched in a database of song titles in Devanagari. If no 
matches are returned, we search for song titles which have all the 
words of a string, but not necessarily in exact order. If even this 
fails to return any match, we resort to titles which have as many 
words of the string as possible. For each of the song titles returned 
by this approach, we select one of its more common Roman 
transliterations as a candidate for suggestion. If the above method 
does not return any match, we search for q’ in a song title 
database in Roman script. 

The databases of song titles have been built by crawling 15 
popular websites for Bollywood lyrics in either Devanagari or 
Roman or both. The websites containing lyrics in both the scripts 
were used to align the song titles in the two scripts. There are 
about 50000 unique song titles in the database. 

2.2 Ranking 
For every candidate, we compute its static and dynamic scores. 
The static score tries to capture the general popularity of a song 
title based on the following two features: the number of crawled 
websites featuring this title (the higher the better), and the release 
date of the song (the newer the better). Some websites provide 
popularity rating for songs, but we found these scores to be very 
sparse and unreliable. Another excellent indicator of popularity is 
the frequency with which a song is searched for, but we do not 
have access to any sizeable query log in this domain to estimate 
this feature.  

The dynamic score indicates the relevance of a candidate in the 
context of the partial query q’. If we have candidates with exact 
string match, this score is defined as 10 – p, where p is the 
positional index of the first word of the candidate which can be 
aligned to w1 of q’. The dynamic scores for the cases where an 
exact string match is not found are computed in a similar manner. 
The relevance score is computed by adding the static and dynamic 
scores (computed on scales of 0-15 and 0-10). 

2.3 Implementation Strategy 
Due to repeated calls to the MSILIT engine and several database 
searches, generation and ranking of the candidates during runtime 
takes up to a few seconds. This is not desirable for a query 
completion system. We circumvent this problem as follows: For 
each unique song title, we guess all possible Roman variations 
and construct a prefix trie for all variations of all titles; then for 
every node of the trie, we run the above algorithm offline and 
compute the list of up to 10 most relevant song titles for the query 
string that leads from the root to that node. This list is stored in 
the trie node, so that the online computation only involves 
traversing the trie. The Roman variations for the Hindi words are 
constructed through a rule-based approach that has high recall, but 
low precision. MSILIT is then run on the generated strings to 
prune the invalid variations. 

3. EVALUATION 
We evaluated the system on 100 song title queries that were 
collected from 20 users who are familiar with the domain and 
frequently search for Bollywood songs. For each query, we 
generated 4 partial queries by considering up to the first 4 words 
and checked whether the system was able to generate the correct 
suggestion, i.e., the intended song title; and if so, then at what 
rank. The aggregate results are presented in Table 1. The last 
column of the table reports the number of queries (out of 100) for  

Table 1. Recall statistics of the system (in %) 

q’ Rank 1 Within 
Rank 2 

Within 
Rank 3 

Within 
Rank 10 

Not 
found 

w1 18.0 26.0 34.0 46.0 54 

w1w2 57.1 66.2 69.3 79.6 17 

w1w2w3 69.0 72.3 73.5 79.3 10 

w1w2w3w4 66.7 68.0 69.4 69.4 9 

 

which the correct suggestion was not generated for any partial 
query up to a specific length. Users usually select the correct 
suggestion as soon as it is presented for the first time. Thus, the 
number presented in the last column provides an estimate of the 
number of words that a user need to type.   

We also evaluated the query completion feature of three of the 
most popular commercial search engines on this data set. While 
our system outperforms all these search engines by a large margin 
for q’ = w1, for longer partial queries it is comparable to the best 
of the three engines and significantly better than the other two. 
These commercial search engines have access to huge query logs 
and a much larger part of the Web. Therefore, it is fair to assume 
that with access to similar resources, the current system will by far 
outperform the existing search engines. Of course, one should also 
keep in mind that we do have the unfair advantage of working on 
a very specific domain, that is,  Bollywood song titles. 

4. CONCLUSIONS AND FUTURE WORK 
Here we described a new method for query completion for 
Bollywood song search. It is robust to spelling variations and does 
not use any query log. The technique is scalable to any 
sufficiently restrictive domain where the queries are 
transliterations of native words in a non-native script (usually 
Roman). Examples of similar scenarios include song, movie and 
book title search for languages which do not use Roman script, 
but Roman transliterations are fairly common (e.g., Arabic, 
Chinese, Japanese and most of the Indian languages). The only 
language dependent components of our system are the 
transliteration engine and rules for generating spelling variations 
in Roman script. 

The performance of the current system can be boosted by (a) 
crawling more websites, (b) using query logs, (c) fine tuning the 
relevance score formula using machine learning techniques, and 
(d) improving the performance of the transliteration engine. 
Currently, we are working on all these aspects. 

5. REFERENCES 
[1] Sowmya V. B., Choudhury, M., Bali, K., Dasgupta, T. and 

Basu, A. 2010. Resource creation for training and testing of 
transliteration systems for Indian languages, in Proc. of 
LREC’10. pp 2902 – 2907. 

[2] Meij, E., Mika, P. and Zaragoza, H. 2009. An evaluation of 
entity and frequency based query completion methods, in 
Proc of SIGIR’09. pp 678 – 679. 

[3] Barouni-Ebrahimi, M. and Ghorbani, A. A. 2007. On query 
completion in Web search engines based on query stream 
mining, in Proc of WI’07. 

[4] http://specials.msn.co.in/ilit/Hindi.aspx. 

WWW 2011 – Poster March 28–April 1, 2011, Hyderabad, India

32



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments false
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness true
  /PreserveHalftoneInfo true
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
    /TimesNewRomanPS-BoldItalicMT
    /TimesNewRomanPS-BoldMT
    /TimesNewRomanPS-ItalicMT
    /TimesNewRomanPSMT
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /PDFX1a:2003
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata pogodnih za pouzdani prikaz i ispis poslovnih dokumenata koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 5.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /ENU (Use these settings to create Adobe PDF documents suitable for reliable viewing and printing of business documents.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [612.000 792.000]
>> setpagedevice




